Rapid activation of astrocyte-specific expression of GFAP-lacZ transgene by focal injury.
Astrocytes form a key cellular component of the central nervous system. They respond vigorously to diverse neurologic insults by undergoing hypertrophy and increasing expression of the glial fibrillary acidic protein (GFAP) gene, but their functions are largely unknown. To analyze astrocytes in vivo we constructed a transgenic vector from GFAP gene sequences and monitored its efficiency by fusing it to lacZ. Injection of the GFAP-lacZ hybrid gene into the germline of mice yielded six different lines of transgenic mice. In all lines the expression of lacZ was astrocyte-specific. In unmanipulated transgenic animals beta-galactosidase activity was much more prominent in astrocytes of the hippocampal formation, selected white matter tracts, and glial limitans than in astrocytes of other areas. This pattern of expression illustrates the physiologic heterogeneity of astrocytes and probably reflects differences in functional demands placed on these cells in different brain regions. Upmodulation of transgene expression was used to determine the time frame within which astroglial activation and increased GFAP gene expression occur following a neurologic insult. Induction of GFAP-lacZ expression was detectable within 1 hour after focal mechanical trauma. This demonstrates that the response of astrocytes to neurologic injury is very rapid and implies that these cells could fulfill important early functions in wound healing within the central nervous system.